Copper and gadolinium doped ceria (GDC) anode supported fuel cells were co-sintered at relatively low temperature (900°C) and successfully tested in the intermediate temperature (IT) range. The GDC electrolyte densification was promoted by a compressive strain induced by increasing the anodic thickness and was evaluated by SEM investigation. Instead of more commonly used La 0.8 Sr 0.2 Fe 0.6 Co 0.4 O 3-δ , strontium and copperdoped lanthanum ferrite La 0.8 Sr 0.2 Fe 0.8 Cu 0.2 O 3-δ (LSFCu) mixed with 30 wt% GDC (LSFCu-GDC) was employed as cathodic material. Preliminary tests on Cu-GDC/GDC/LSFCu-GDC single cells showed promising results at temperature as low as 650°C using hydrogen as fuel.
Introduction
Solid oxide fuel cells (SOFC) keep on attracting considerable attention as future power generation technology because of their high efficiency, low emissions, fuel flexibility, good modularity, and high quality of exhaust heat [1] [2] [3] [4] .
A conventional SOFC single cell is composed of a nickel-based anodic cermet, a dense oxide electrolyte and a perovskite oxide cathode. Due to the excellent catalytic activity towards hydrogen fuel oxidation and hydrocarbon cracking and because of the high electronic conductivity, Ni catalyst has been widely employed [5] [6] [7] . Nevertheless, Ni suffers from cell fracture due to the significant volume change during re-oxidation process and critical catalytic deactivation from carbon deposition on the surface [2, [8] [9] [10] . A possible solution is to replace the Ni in the anode with a much less catalytically active metal, such as Cu, or metal alloys that do not induce the formation of carbon from dry hydrocarbons [11, 12] . However, because of the low melting temperatures of Cu and its oxides (below 1150°C) [13] , Cu cannot be incorporated into the anode using fabrication methods similar to those used for Ni/YSZ composite, which require sintering temperatures as high as 1200°C.
This led some authors to develop a new method for the production of planar copper-based anode supported IT-SOFC co-sintered at 950°C [14] [15] [16] [17] . Cu is primarily used as the current collector and CeO 2 imparts the catalytic activity for oxidation reactions. An additional advantage of Cu/CeO 2 -based anodes is that they exhibit very high sulfur tolerance (up to ∼400 ppm) without significant performance losses [18] . These anodes also possess inherently high redox stability while Cu undergoes slow deactivation at temperatures above 700°C decreasing the available three-phase boundary where the electrochemical reactions take place [19] .
For cathode materials, cobalt containing oxides of different compositions such as La 1-x Sr x Mn 1-y Co y O 3-δ (LSCM) [20] , La 1-x Sr x Fe 1-y Co y O 3-δ (LSFCo) [21] [22] [23] and Ba 1-x Sr x Fe 1-y Co y O 3-δ (BSCF) [3, 24] have been investigated and they all possess mixed ionic electronic conductivity as high as 100 Scm −1 and good catalytic activity for oxygen reduction reaction (ORR) but most of these materials lack proper chemical stability [3, [21] [22] [23] [24] . Insufficient chemical compatibility with the electrolyte, high cost of compositional elements, and easy evaporation are among other issues preventing the use of cobalt containing oxides for practical long-term applications. A novel cobalt-free perovskite oxide La 0.8 Sr 0.2 Fe 0.8 Cu 0.2 O 3-δ (LSFCu) was previously investigated [25, 26] . The conductivity varied from 184 to 150 Scm −1 in the intermediate temperature (IT) range (550-750°C) demonstrating that LSFCu has suitable electrical property for cathode applications. The electrochemical performances measured in symmetrical and single cells were similar to those of the more widely investigated LSFCo [26, 27] . All these results made of LSFCu a potential candidate for IT-SOFC.
In the present work, the electrochemical performance of copperbased electrodes Cu-GDC/GDC/LSFCu-GDC cells were evaluated in H 2 at temperature as low as 650°C. Cells with anode substrate of different thickness were tested and the morphological analysis of anodic substrate was investigated before and after the cell tests to evaluate the microstructural stability.
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